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SAFETY MEANS 
R 

This invention relates to a fuel oil heater in which 
steam is utilized as the circulating medium for preheat 
ing the fuel oil as the same ?ows to the burner of a furnace 
or boiler. 

An object of the invention is to provide a fuel oil 
heater which assures safety of operation, prevents dam 
age to the equipment, and precludes the circulation of 
fuel oil through the heating system in the event of leak 
age of the fuel oil in the heater. 
Another object of the invention is to provide a heater 

of said character having means for breaking the electric 
circuit with the motor of the fuel oil pump in the event of 
fuel oil leaking in the heater. 

Still another object of the invention is to entrap and 
utilize the condensate of the circulating medium as a 
portion of the electrical circuit with the motor of the .3 
fuel oil pump and which portion of the circuit will be 
broken in the event of fuel oil leaking from circulating 
pipes in the heater so as to discontinue operation of the 
motor. 

Still another object of the invention is to provide a 
circuit breaker in circuit with the motor driven pump 
which has terminals normally immersed in the conden 
sate of the circulating medium and which are adapted to 
be disconnected by fuel oil displacing the condensate be 
tween the terminals in the event of a leakage occurring 
in the fuel oil circulating pipes in the heater. 
With the foregoing and other objects in View, reference 

is now made to the following speci?cation and accom 
panying drawings in which the preferred embodiment of 
the invention is illustrated. 

In the drawings: 
Fig. 1 is a view in elevation of a fuel oil heater and dis 

charge pipe line and associated condensate receiving 
receptacles constructed in accordance with the invention 
with the heater shown in longitudinal section. 

Fig. 2 is a vertical sectional view taken approximately 
on line 2-2 of Fig. l. ’ 

Fig. 3 is a wiring diagram of an electrical circuit in 
cluding a circuit breaker shown in position in the low 
ermost condensate receiving receptacle. 

Fig. 4 is a View in elevation of a modi?ed form of fuel 
oil heater and with a discharge pipe line for connection 
with a receptacle constructed in accordance with the 
invention. 

Fig. 5 is an enlarged fragmentary longitudinal sectional 
view through one of the tubes and showing a frag 
mentary portion of the heater. 

Fig. 6 is a vertical sectional view taken approximately 
on line 6——6 of Fig. 4. 

Referring to the drawings by characters of reference, 
the fuel oil heater is of the type adapted to be con 
nected with a steam boiler (not shown) by means of a 
pipe line 10 for delivering steam to the shell 11 for heat~ 
ing the fuel oil circulating in the tubes 12 therein. The 1 
steam in the form of condensate is returned to the steam 
boiler by a return pipe line indicated generally by the ref 

40 

2 
erence character 13 which is connected with the shell 11 
through a bottom outlet 14. 
The shell 11 is closed at its ends by heads 15 and 16 

and is provided with tube sheets 17 and 18 located in 
spaced relation to the heads 15 and 16 and which are 
welded or otherwise secured at their peripheries to the in 
side face of the shell 11 so as to provide chambers at 
the ends of the shell between the tube sheets and the 
heads thereof. The tube sheets 17 and 18 are apertured 
to receive any desired number of tubes 12. As illus 
trated, twelve tubes are provided for circulating the fuel 
oil from the inlet chamber 20 at the forward end of the 
shell to the chamber 21 at the opposite end thereof and 
twelve tubes are provided for circulating the fuel oil 
from the chamber 21 to the outlet chamber 22 at the for 
ward end of the shell, which latter chamber is separated 
from the chamber 20 by means of a transversely extendv 
ing wall 23 which is welded or otherwise secured to the 
head 15, tube sheet 17, and the inner face of the shell 11. 
The fuel oil under pressure from a motor-driven pump P 
is pumped to the inlet chamber 20 through a pipe line 24, 
the pump P being connected with a fuel oil storage tank 
(not shown). The fuel oil after passing through the tubes 
12 in the shell 11 ?ows by the pump pressure to the burner 
(not shown) of the steam boiler by a pipe line 25 con 
nected with the chamber 22. 
The return pipe line 13 includes means for collecting 

the condensate of the steam and for exhausting air and 
vapor to the atmosphere. This is accomplished by means 
of a steam trap 27 which is located below the shell 11 and 
connected by an inlet pipe 28 and an outlet pipe 29 so as 
to form a loop with the pipe line portion 30 whereby the 
condensate will collect in the trap 27 and vapor and air 
will by-pass the trap by means of the pipe line portion 30. 
A ?ash tank 31 is also provided which is connected adja 
cent the top with the return pipe line 13 and which tank 
has a vent pipe 32 opening to the atmosphere to permit of 
the escape of air and vapor. The ?ash tank 31 is large 
enough to sufficiently chill any steam entering the tank 
so that the steam will condense therein and provide a head 
of water for maintaining a tank 33 in ?lled condition with 
the terminals of a circuit breaker indicated generally by 
the reference character 34 normally closed by the water 
so as to establish an electrical circuit with the motor M of 

‘ the motor driven pump P. The tank 33 is adapted for 
collecting fuel oil which 
leaks in the tubes 12 and 
densate so as to gravitate 

may escape from ruptures or 
become entrained with the con 
therewith and mingle with the 

condensate in the tank 33. The fuel oil being lighter than 
the condensate will ?oat to the top and displace the water 
bridging the terminals of the circuit breaker 34 whereby 
the electrical circuit with the motor M will be interrupted 
and the pump P will discontinue pumping fuel oil to the 
heater. 
The circuit breaker is mounted in a housing 36 

having a threaded lower end 37 which is threadedly se 
cured in the upper end of a tubular ?tting 38 opening 
into the tank and welded or otherwise secured as at 
3? to the top wall of the tank. The circuit breaker 34 is 
provided with a central metallic stud 40 to which is 
a?ixed an electrical terminal 41 located substantially cen 
trally within the tubular ?tting 38 and forming one of 
the terminals thereof. The circuit breaker 34 is insu 
lated from the housing 36 and is arranged in the sec 

“ ondary circuit of a step-up transformer 43 by conductor 
wires 44 and 45' connected with the secondary coil 46 
thereof, the conductor wire 4'4; being in circuit with the 
terminal 41 through the circuit breaker while the con 
ductor wire 45 is grounded to the housing 36 as at 47 
whereby the tubular ?tting 38 forms the other terminal 
of the circuit breaker. The conductor wire 45 is also con 
nected with the coil of a relay 4?» having an armature 



2,714,139 
3 

49 which is attracted by the core of the relay to connect 
with the conductor wires 50 and 51 leading to the motor 
M of the fuel oil pump P whereby the fuel oil pump is 
in operation to pump fuel oil through the fuel oil heater 
and to the burner when the secondary circuit is closed. 
If, however, the secondary circuit is opened the armature 
49 will be moved by the spring 53 to break the circuit 
with the motor M to thereby discontinue operation of 
the motor M and pump P. The primary coil 54 of the 
transformer 43 is connected with a source of current 
supply by the conductor wires 55 and 56 and the arma 
ture 49 is connected with the conductor wires 55 and 56 
by conductor wires 57 and 58 respectively. A pilot light 
59 is in circuit through the conductor wire 58 and an 
alarm or bell 6t) and switch 61 are arranged in parallel 
with the light 59 by the conductor wire 62.. An electric 
light 62’ and switch 63 is interposed in the primary cir 
cuit between the conductor wires 55 and 56. 
The condensate in the tank 33 is normally at the level 

indicated as at 65 so as to bridge the circuit between the 
terminals 38 and 41 to thereby close the secondary cir 
cuit and place the motor M and pump P in operation 
when the condensate is at the level indicated. In the 
event of fuel oil becoming entrained with the condensate, 
the oil will rise to the top in the tank 33 and will dis 
place the condensate between the terminals 38 and 41 to 
thereby break the secondary circuit and the relay will 
function to break the circuit through the conductor wires 
50 and 51 with the motor M to discontinue operation of 
the motor M and pump P. When this takes place, the 
light 59 is lighted and the alarm 60 is sounded to thereby 
indicate that the secondary circuit of the transformer 
has been broken. 
The return line 13 also includes a pipe bend 67, one 

leg of which is connected with the ?tting 38 below the 
condensate level 65 and the other leg extends downwardly 
through the top wall of the tank 33 with the open lower 
end thereof located adjacent the bottom of the tank. A 
pipe 68 branches from the pipe bend 67 suf?ciently above 
the level 65 to normally provide a head of water in the 
legs of the bend so as to maintain the level 65. As the 
condensate ?ows through the tank 33 the same ?ows 
from the pipe bend 67 and thence through the pipe 68 
which is connected with the boiler, a receiving tank (not 
shown) or to a waste, the condensate being free from 
fuel oil as any fuel oil escaping from the tubes 12 will 
be separated in the tank 33. 

It will be understood that the trap 27, the ?ash tank 
31 and the oil separator tank 33 are arranged at succes 
sive lower levels so that the condensate will drain by ;‘ 
gravity from the shell 11 through the tank 33. A water 
supply line 70 is connected with the tank 33 for initially 
?lling the tank with water, the water supply line having 
a valve 71 for closing 01f the supply line when the tank 
is ?lled. 
The invention is also applicable to a fuel oil heater 

of the type in which the fuel oil is heated by steam ?ow 
ing through pipes as illustrated in Figs. 4 to 6 inclu 
sive of the drawings. In this form of fuel oil heater the 
fuel oil is admitted to the shell 75 by means of the pipe 
line 24 as in the previously described form of fuel oil 
heater and which opens into the top of the shell and is 
connected with a pump such as the motor driven pump 
P. The oil is discharged from the heater by means of 
the pipe line 25 as in the previous form, but which in 
this construction of heater is connected with the head 
78 thereof. The shell 75 is closed at the forward end 
by a head 79 and connected with the head are inner and 
outer tube sheets 80 and 81 arranged in spaced relation 
and forming a chamber 82 in which the condensate of 
the steam is collected. The tube sheet 81 is secured by 
bolts 83 between the head 79 and a ring 84 welded or 
otherwise affixed to the forward end of the shell 78 While 
the tube sheet 80 is secured to the head 79 by bolts 85. 
The forward end of the head 79 is of dome~shaped for 
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4 
mation to provide a steam inlet chamber between the 
same and the tube sheet 80. A?ixed to the tube sheet 
80 are a plurality of tubes 87 which extend inwardly 
through openings in the tube sheet 81 and are secured 
at their inner ends as at 88 to concentric tubes 89 of 
somewhat larger diameter so as to space the tubes 87 
from the wall of the tubes 89. The tubes 89 are secured 
to the tube sheet 81 at their forward ends and the tubes 
87 are provided at their inner ends with a plurality of 
openings 99 to permit of the flow of steam from the 
inner tubes 87 to the surrounding tubes 89. 
The head 79 is provided with an opening 91 for ad 

mitting steam to the inlet chamber 86. As in the pre 
vious form of the invention the pipe line It} supplies 
steam to the heater and is connected with the inlet open 
ing 91 thereof. The head 79 is also provided with an 
outlet opening 93 for discharge of the condensate from 
the chamber 82. The pipe line 13 as in the previous 
form conducts the condensate to the tank 33 and any 
fuel oil entering the tubes 89 through ruptures or breaks 
therein will be entrained with the condensate and will 
?ow with the condensate to the tank 33 so as to displace 
the condensate between the terminals 38 and 411 to there 
by break the secondary circuit and discontinue opera— 
tion of the motor M and pump P. The switches 61, 63 
and 64 are closed when the heater is in operation. 
What is claimed is: 
1. In a device of the character described, a fuel oil 

heater having walls con?ning the separate flow of fuel oil 
and steam therethrough for heating the fuel oil, a dis 
charge pipe line connected with the heater for carrying 
off the condensate of the steam, a tank arranged in said 
pipe line below said fuel oil heater for collecting the con 
densate, a circuit breaker carried by said tank having 
spaced electrical terminals normally closed through the 
condensate in said tank and being adapted to be opened 
by fuel oil leaking through breaks in the walls of said 
heater ?owing with the condensate and displacing the 
condensate between said terminals. 

2. In a device of the character described, a fuel oil 
heater having walls con?ning the separate ?ow of fuel 
oil and steam therethrough for heating the fuel oil, a dis 
charge pipe line connected with the under side of said 
heater for carrying 013? the condensate of the steam, a 
tank arranged in said pipe line for collecting the con 
densate and having an air vent, a second tank in said 
pipe line arranged at a lower level than the said ?rst 
mentioned tank and adapted to be ?lled by condensate 
?owing from the said ?rst mentioned tank, a circuit 
breaker carried by said last mentioned tank having spaced 
electrical terminals normally closed through the conden 
sate in said tank and being adapted to be opened by fuel 
oil leaking through a break in the walls in said heater 
?owing with the condensate and displacing the condensate 
between said terminals. 

3. In a device of the character described, a fuel oil 
heater having tubes for circulating fuel oil therethrough, 
said heater having an inlet for receiving steam for heat 
ing the fuel oil circulating in said tubes, a discharge pipe 
line connected with the under side of said heater for car 
rying off the condensate of the steam, a tank arranged in 
said pipe line below said fuel oil heater for collecting the 
condensate, a circuit breaker carried by said tank having 
spaced electrical terminals normally closed through the 
condensate in said tank and being adapted to be opened 
by fuel oil leaking from the tubes in said heater ?owing 
with the condensate and displacing the condensate be 
tween said terminals. 

4. In a device of the character described, a fuel oil 
heater having tubes for circulating fuel oil therethrough, 
said heater having an inlet for receiving steam for heat 
ing the fuel oil circulating in said tubes, a discharge pipe 
line connected with the under side of said heater for car 
rying off the condensate of the steam, a tank arranged in 
said pipe line for collecting the condensate, a circuit 
breaker carried by said tank having spaced electrical ter 

. 
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minals normally closed through the condensate in said 
tank and being adapted to be opened by fuel oil leaking 
from the tubes in said heater ?owing with the condensate 
and displacing the condensate between said terminals, a 
pipe bend connected with said tank below the level of 
the condensate in the tank and extending above the tank 
with a downwardly directed leg opening into the tank 
below the level of the condensate therein, and a carry-oh‘. 
pipe line connected with the bend above the level of 
the condensate in the tank. 

5. In a device of the character described, a fuel oil 
heater having tubes for circulating fuel oil therethrough, 
said heater having an inlet for receiving steam for heat 
ing the fuel oil circulating in said tubes, at discharge pipe 
line connected with the under side of said heater for can 
rying oh‘ the condensate of the steam, a tank arranged in 
said pipe line below said fuel oil heater for collecting the 
condensate, a tubular extension connected with the tank 
at the top thereof, a circuit breaker located in said ex 
tension having spaced electrical terminals normally closed 
through the condensate in said extension and being 
adapted to be opened by fuel oil leaking from the tubes in 
said heater ?owing with the condensate and displacing 
the condensate between said terminals . 

6. In a device of the character described, a fuel 03} 
heater having tubes for circulating fuel oil therethrough, 
said heater having an inlet for receiving steam for heat 

6 
ing the fuel oil circulating in said tubes, a discharge pipe 
line connected with the under side of said heater for car 
rying off the condensate of the steam, a tank arranged in 
said pipe line for collecting the condensate, a tubular ex 
tension connected with the tank at the top thereof, a cir 
cuit breaker located in said extension having spaced elec 
trical terminals normally closed through the condensate 
in said extension and being adapted to be opened by fuel 
oil leaking from the tubes in said heater flowing with the 
condensate and displacing the condensate between said 
terminals, a pipe bend connected with said extension be 
low the level of the condensate therein and extending 
above the tank with the downwardly directed leg opening 
into the tank below the level of the condensate, and a 
carry-off pipe line connected with the bend above the 
level of the condensate. 
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